General materials
All chemicals, including Fe(NO 3 ) 3 ·9H 2 O (99.999%, Alfa), Ni(NO 3 ) 2 ·6H 2 O (99.999%, Alfa), Tween 85 (Polyoxyethylenesorbitan Trioleate, Sigma-Aldrich), NaOH (98%, Sinopharm Chemicals), KOH (98%, Sinopharm Chemicals), and Nafion (5 wt%, DuPont), Ir/C (20 wt% of Ir, Premetek Co.) were purchased from commercial suppliers and used without further purification. Milli-Q water of 18 MΩ·cm was used in all experiments.
Synthesis of electrocatalysts
The materials were obtained through a co-precipitation strategy with the presence of Tween 85, a polysorbate surfactant with a boiling point above 100 °C.
The oily polysorbate of 10 mL was firstly dissolved in 50 mL of 1 M NaOH solution at 60 °C under vigorous stirring, then a mixed aqueous solution containing Ni(NO 3 ) 2 and Fe(NO 3 ) 3 at different ratios (the total metal concentration is 2.5 M, volume is 20 mL) was added into the hot basic solution dropwisely. The suspension was stirred under the given temperature for 4 h. The solids were collected and washed by centrifugation in a sequence of water (2 times), acetone (1 time) and water (2 times) thoroughly. The obtained solids were dried in an oven at 60 °C and were subjected to Correction of the binding energy was carried out using C 1s peak at 284.6 eV arising from the adventitious hydrocarbon.
Electrochemical studies
All electrochemical experiments were carried out using a CH Instruments . EDX analysis of the sample studied in Figure S4 . Y from bottom to top: rt, 100, 200, 300, 400, 500). Ni-85-500.
